Thermostabilization of recombinant human and bovine CuZn superoxide dismutases by replacement of free cysteines.
Human CuZn superoxide dismutase (HSOD) has two free cysteines: a buried cysteine (Cys6) located in a beta-strand, and a solvent accessible cysteine (Cys111) located in a loop region. The highly homologous bovine enzyme (BSOD) has a single buried Cys6 residue. Cys6 residues in HSOD and BSOD were replaced by alanine and Cys111 residues in HSOD by serine. The mutant enzymes were expressed and purified from yeast and had normal specific activities. The relative resistance of the purified proteins to irreversible inactivation of enzymatic activity by heating at 70 degrees C was HSOD Ala6 Ser111 greater than BSOD Ala6 Ser109 greater than BSOD Cys6 Ser109 (wild type) greater than HSOD Ala6 Cys111 greater than HSOD Cys6 Ser111 greater than HSOD Cys111 (wild type). In all cases, removal of a free cysteine residue increased thermostability.